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HYDROELECTRIC PO4«R PLANT IN DOBSTMA 2 CUSCHOSLOVAKTIA

(Bummry: This reyort summarizes an article, "The Hydroelectric
Fower Plant 1 Dobsine,"” by Engineer Terabeik (fnu), which appeared
in the No 9, Ueptenber 1953 issue of I'riroda u 3solocnost (Nature
and Soclety), published in Turciancky Svaty Martin by the 'Osveta"
Publishing House, n-tional enterprise. The report includes four
figures, with accompanying legends, showing various installations
connected with the Dibsina Power Plant

During the latter part of the 19th Centwry and the beginning of the 20th
Centu.y, techniclans besan to consi”sr the idea of constructing a hydroelectric
power plant in Dobzina. During wWoill War I, utilization of the water povwer of
the Hnilec River was ctill in the Planning stage, but after the var, building
vithin the country was stopped and the idea remalued unrealized.

After World War I, industrialization of Zlovakis ceased; many foundries
and mines in the Spiss-Gemer Ore Mountaine (8pisskogemerske rudohori) were
closed down. Under such conditions, there was no interest in building an
electric power base in Slovekia. The owners of the Ostrava coal mines were

. afraid of building an electric power base, and every idea for building hydro-

: electric power stations was blociked in Pariiament through their influence.
The country was suffering a crisis of unemployment. The state did not have
the means of making investments » and the owners of the coal mines were busy
proving that the constiruction of water projects was a luxury, that water
Power was much more expensive than thermal electric power, and that the con-
struction of such hydroelectric power plants would only increase unemployment.

The idea of constructing e power plant at Dobsina ,» however, was stronger
than all of the confused economic considerations which were being held forth.
It was alded by the marked difference in elevation between the small Hnilec
River and Dobsina Creek. This difference in elevation gave impulse to a plan
for utilizing the woter povwer o the Hnilec River by transferring the Hnilec
waters, via & tunnel, through the mountain rassif dividing the two water basing.
According to the Plan, under further pressure, water would be piped through
metal conduits onto the high-pressure turbines in Dobsin: where the pover would
be utilized and the water would flow on into Dobsiua Creek.

The Central 3lovakian Llectric Power Plonts (Stredoslovenske Bleltrarne)
first attempted to realize this idece in 1930 when they vied Tor a concession
For this water sroject. The necessary geolopical exploration, to determine the
“ite for lecation of *he dam as wwell as the reservoir's water tightness. Later,
another plan was made but not carricd out. This plan called for a very small
reservolr capacity end a low dam which would have raised water to & level 18.50
meters lower than tc oul no. Soiag danotraebee. This plan would hav: ctrected
tiie construction of ike Cervena Yaala-Margecuny raiiroec, .hich it iuilc at o
roedoodvely; Lo slevauion Ui villey. ALLo, the arount of water which wa. Lo
pass Lirouss the turbines wi wooul one ot the are.ent transiercable wmount.

The Lecond sorisus wioon sloen o ndde oy the slovel dlcetrie tover Plant.
(Sdove o Blekirervne) L. 3ew.l _.va on e vasiz ol a nes plan woried out by
e Lveeld” Lloos T roLeen el oo Lary ei ls, Lut it aljo called for
GoroeoVIie Tnowos dellee § vty oke fifth Uie e ol tie one sow being
cencorucloid, INe ol o =ler which was to pats through the burbloe - .
Lraaler chan the aaount eczllieu lor 03y lhe prosent plan by @oproxinuiely 1obu
pereent.,
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HYDROELUCTRIC FO.Z4R PLANT IN DOBSIE:, CI'-<CHOSLOVALIA

Bumnary: This rerort summrizes an article, "The Hydroelectric
Lower Plant i Dobsirce," by Enginecr Tarcbeilk (fruw), wlich appeared
in the No 9, Septenber 1953 issus of Priroda 2 Jsolocnost (Nature
and Socictys, published in Turciancky dvaty Hartin vy the “Osveta”
Fublishing House, n.-iional entervrisze. The report includes four
{igures, with accompanying legends ; showing various installations
connected with the Dobsina Power Plant:]

During the latter part of the )9th Century and the beginning of the 20th
Centiy, techniclans begzn to const? sy the idea of construcling a hydroelectric
power vlant in Dobsina. During world War I, utilization of the water power of
the Hnilec River woc ctill in the »lanning stage, but aiter the var, building
vithin the country was stopped and the idea rerained unrealized.

After YWorld war I, industrializetion of ~lovakia ceased; many foundrics
and mines in the Spiss-Gemer Ore Mountains (Spisskogemerske rudohor:l) were
closed down. Under such conditions, there was no interest in building an
electrlic power base in 3lovakia. The owners of the Ostrava coal mines were
- afrald of building an electric power basc ; and every ides for building hydro-
electric power stations was blocked in Parliament through their influence.
The country was suffering a crisis of unemrloyment. The state did not have
the means of making investments » and the owners of the coasl mines were busy
proving that the consiruction of water projects was a luxury, that water :
pover was much more expensive than thermal electric power, and that the con- ;
struction of such hydroelectric power plants would only increase unemployment. :

The idea of constructing & power plant at Dobsina, however , was stronger
than all of the confused economic considerations vhich were being held forth.
It was aided by the marked difterence in elevation between the small Hnilec
River and Dobsina Creek. This difference in elevation gave 1impulse to & plan
for utilizing the voter Dower ol the Hnilec River by transferring the Hnilec
waters, via a tunnel, through the mountain rassif dividing the two water basins.
According to the plan, under further pressure, water would be pip=d through
metel conduits onto the high-pressurc turbines in Dobsin: where the power would
be utilized ané the waier would flow on into Dobsisa Creek.

The Central Zlovakian Slectric Power Tlonts (Stredoslovenske BElektrarne)

" firet attemated to realize this idem in 1930 when they vied {or a concession
lor this water jrojeci. The necessary peological exploration, to determine the
Atz for leeation ol the cam ar w1l as the reservolr's water tightness. Later,
another plen was mace but not carricd out. This plan called for a very small
reservoir cepacity ond a low dan which would have raised water to a level 16.50

meiery lower than the on. Lo. ooiogy tun o v.ctea.  This plan would have zffected
the construction of the Cervena tsalu-Margecuny, raitroed, Jhiich i builc at a

vedeodveldy Lo clevavion i L Viilsy. o allo, the anount of wateyr uhich was to
P38e lirou i che turbine. we  oooub one ingrt. ohe ar2.enl transierrable amount.

The .eeond serivue &los it o Lads vy Lle Slovel Slcetirie Power Plants
(Slovone o Elektrerne) Lo B oL _.va on Lle basic o a Le: plan woried out by
Wi overn” Ll T raLee. o oo largea conlde, wwv il also called for

: anilec g ouiy cre fifch wio «2 ol L2 one uow being
PN R T owbich was to et through the turbine., wao
caliew Jor v} lhe prooent ploa by agpproxinaiely 160

.
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In 1945, additional alternatives were studied before adoption of the pres-
ent plan of construction.

The Hnilec River has its source at the foot of Kralova Hola Plateau, the
most highest divide in Slovakia. Three of the largest Slaovak rivers, the Vah,
Hornad, and Hron, have their origins here. The Hnilec Dem is being built on
the headwaters of the Hnilec River. It stores 84 square kilometers of the head-
waters of the river's watershed, which is only an insignificant Percentage of
its total. This 1s more readily apparent when it 1s realized that the Vah River
basin covers approximately 10,650 square kilometers.

The capacity of the reservolr is equal to one fourth of the annual volume
of water passing through the dam.

The reservoir will store the water from the entire watershed above the dam.

The water will then be carried off through a pPressure tunnel with an ingide
diameter of 2.12 meters and a length of about 1,400 meters to the equalizing
chamber and the rapid-sealing chamber. From there the water will pass through
tapered steel pressure conduits, with a maximum inside diameter of 1.8 meters
and a length of 1,400 meters, to the power plent in Velks Dolina (Valley) near
Dobsina. The plant contains two high-pressure units. Each of these units has
& high-pressure "Francis;" turbine; the generator is also used as an alternator
(electric motor) to povwer the associated high-pressure bumps , which are in-
stalled on a single horizontal axis with the turbine and generator.

Water from the turbines wWill pass into the storage basin constructed
in the Velka Vlei Valley through a concrete gravity dam directly above the
plant. ‘The arrangement of the pover plant and the dam is illustrated in Fig-
ure 2 [appended]. The capacity of the Velka Vliei Valley Basin ig about two
thirds of the daily peak inflow. By the use of the evening electric current
produced by the thermal electric power plants and the Vah River hydroelectric
power plants, water will be pummed from the storage basin back into the reser-
voir on the Hnilee River. The quantity of water vhich cannot be retained in the
Viei Valley storage basin will pass through a low-pressure ; domestic unit with
"Kaplan" turbines and & generator mounted on a common verticle axis. From the
low-pressure unit, the water will flow intc the exhaust canal and on out into
the Dobsina Creek » where 1t enters Viei Valley.

The most interesting part of this project is the pumping, which will be
discussed further. The pover plant at Dobsina is of the peak-load type (spic~
koveho typu). Slovakia's deily consumption of electric power is 1llustrated in
Figure 1 [appended]. The shortage of electricity occurs during the morning,
when work commences in the factories and the offices and when additional large
amounts of power are used for lighting and cooking; and also in the evening,
when the work in the factories is ended ang the homes are beginning to utilize
electricity for lighting and cooking. On the other hand, during nonworking
hours or during periods of restricted work, the thermal electric bower plants,
or even the Vah River electric power stations, would have to produce surplus
current vhich could not ke utilized. This current {g utilized to pump vater
from the storage basin in the Viet Valley into the reserveir on the Hnilee
River. This water, which has been transferred through pumping during the off-
load period, i.e., during the time when there is ¢ surplus of electricity, is
again released from the high reservoir on the Hnilec River into the turbines
of the Vlei Valley power plent and thus again performs its work and furnishes
valuable peak-load Power. When we concider the fact that peak-load power is at
least three times as valuable as regular power, then the 40 percent loss of
power resulting from the transfer of water through pumping, still seems highly
economical .
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Figure 2.
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Part of consumption covered by the production of hydroelectric sta-
tions with facilities for storage.

Average production of thermal electric and hydroelectric power plants.
Surplus production of existing power plants, used for pumping.

Note: This example is not an actual situation. It is simply used as
an illustration

Plan of the Layout of the Various Installations on the Water Proj-

ect in Dobsina.

1.

11.

12,

Dam on the Hnilec River
Intake tower with bridge
Railroad track

Road

Intake water-pressure tunnel
Mountain

Equalizing chamber

Machine room

Steel pressure conduits
Concrete anchor blocks for steel conduits
Separating conduits to turbines

Vlel Valley dam
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Pigure 3. Cross Section of the Dem and Power Station in Velka Viei Valley,
Shoving the Fall and Removal of Water:
1. Dem
2. Control tunnel inside dam walls
3. Crown of dam .
) L. Spiliway
5. Catch basin for falling water
6. sShaft
T. Exhaust water canal
8. fTailwater from the hydroelectric plant
9. Ventilation shafts
10. Ievel of water in storage basin
11. Machine room of the power plant
12. Crane track (Zeriavove draha) :
13. Water distribution conduits to turbines
i
1;
Figure-4. Plan of the Cross Section of the Block of the Dam on the Hnilec i
River. i
l. Dem
2. Spillway
-5
d
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» Foot of spillway (Vyvarisko) e

& w

Trash rack (Ceslice) of the flow into the bottom outlet

Gates for the bottom outlet
Bottom outlet !
Valve

Valve machine room N
—esernoried

0w O ® N oW
. N . DU

Level of water in basin
10, Crown of dam

11l. Clay seal
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